Introduction
Phenoxyethanol is one of the commonly used preservatives in various personal care and toiletry formulations (1&2). It has the chemical formula ofC 8 H 10 O 2 and it has strong germicidal and germistatic property. It is composed of glycol ether, phenol ether and aromatic alcohol along with quaternary ammonium compounds.
Siddha system of medicine is an age old traditional healing method prevalent widely in southern part of India especially in Tamil Nadu (3&8). Siddha system of medicine predominantly uses herbal, animal, mineral and metal compounds for preparing medicines (4&5). Therefore, controlling the microbial contamination and their growth in siddha products is quite challenging and it requiresthe use of an effective and stable preservative.
Phenoxyethanol is a colorless liquid and with high boiling point hence it can be easily dissolved in various formulations (6) . It can be therefore assumed that phenoxyethanol is the best preservative for siddha drugs as they are composed predominantly of herbs.
Most of the herbs are cultivated in large scale for commercial use. The water often used for cultivating the herbs may not be potable and likely to contain various coliforms and pathogens such as Staphylococcus aureus, Pseudomonas aeruginosa, Escherichia coli etc. While using the herbs that are grown with contaminated water, the herbs also may carry these pathogens. Therefore, the preservative must be effective against the growth and multiplication of the above pathogens.In the present research article, we discuss about the usefulness of phenoxyethanol for maintaining the quality and shelf life of various Siddha formulations that are astutely formulated by Siddhars several centuries ago.
II. Materials and Methods
For the present study we have used a proprietary Siddha formulations-Evefresh cream of Dr.JRK's Siddha Research and Pharmaceuticals. The siddha drug contains the extracts of Aloe vera and Curcuma zedoaria in stearic acid based cream. The above cream was formulated with the preservative phenoxyethanol at 1%. Then 20g ofcream was dispensed separately in 9 sterilized containers. A set of 9 containers of the cream was allocated separately for the three environmental isolates of E.coli, S. aureus and P. aeruginosa.Then each container was inoculated 10,000 CFU per gram of the above microbes. Then the containers were incubated at room temperature. After an hour, one gram of the cream was collected aseptically from all the containers allocated for different species of microbes and were dispensed separately in 130ml of sterilized distilled water. 0.1ml of the sample was plated in nutrient agar plate in duplicate and incubated for 24 hours. Counting of the number of CFU's of the respective organisms that were grown in the respective plates in duplicates was done and from the above value the average was arrived. The above experiment was repeated on day 7, day 14 and day 28 after inoculation and the reduction in the CFU from 0 day was compared.
III. Result
The preservative phenoxyethanol has reduced the CFU of E.coli to zero on day 28 whereas the percentage reduction of S. aureus and P. aeruginosa where 90 and 83 respectively on day 28.All the above three microbes have grown exponentially in cream which was devoid of phenoxyethanol (table 1). The studies of Ingrid Lowe and Southern in 1994 has shown that phenoxy ethanol possess broad spectrum preservative effect against diphtheria, tetanus and pertussis, Gram positive & negative bacteriae and yeast (7). 
IV. Discussion
The present study has clearly shown that the preservative phenoxyethanol is quite effective against three most frequently encountered pathogens viz., E.coli, S. aureus and P. aeruginosa in wide range of products. The principal source of these pathogens is soil.
The Siddha system of medicine largely uses herbal, animal, mineral and metal constituents in making Siddha drugs (9) . Therefore an effective preservative is essential for preserving the siddha drugs.
Among the three microbes tested E.coli was the most susceptible to phenoxyethanol. After an hour, the initial load of E.coli had reduced to 2,120 (79%) from its initial load of 10,000 CFU. But why the subsequent reductions were only 27% and 33% respectively for 14 and 28 days may be due to the fact that we have used the number of CFU obtained on day 0 as reference point for our calculation than the initial inoculum used for challenge study. We have maintained triplicate sets of creams for each organism and with duplicate plating. Therefore, the average could have been influenced by the likely small variation in any single plate. Further we believe that the E.coli that showed the resistance to the preservative might have (somehow?) achieved greater survival chance and that need not be concluded as resistance. Interestingly P. aeruginosa and S.aureushave showed instead high sensitivity to the preservative.
One may wonder why the preservative has not killed these microbes totally by day 28 as such result is only expected from any preservative. We have used 10,000 CFU/g of the organisms to challenge the product i.e., 2 lakh CFU per 20g. Such high inoculum is quite unlikely to enter into any product. When the inoculum size is too high, the directional meaning of the reduction from the initial load has to be interpreted sensibly than arithmetically. It means, the percentage of incorporation of preservative above 1% level is required if the load is too high. However, in any case the present findings do not discount the merit and efficacy of phenoxyethanol.
The significant reduction of the three potential pathogenic microbes by day 28 in the Siddha formulation Evefresh clearly reveals the superiority of phenoxyethanol. Even the initial load of the microbes if that falls above the assumable level in the product still phenoxyethanol can protect the product by reducing the load by 80 to 100%.The organoleptic feel, emulsion stability, odour, colour, pH etc., of the product remain well within the standard despite the product is challenged with high dose of E.coli, S. aureus, P. aeruginosa. The above finding suggests that the time the product is challenged, the preservative has completely arrested further growth and multiplication of the organism if not it had killed them instantaneously.
On the contrary the cream that does not contain preservative was when challenged showed the complete signs of spoilage within two days. Further the load of the microbe has grown exponentially i.e. well above 10,000 CFU. Nevertheless, findings of the present study clearly suggest that siddha drugs can be protected and preserved well with the help of phenoxyethanol.
V. Conclusion
Enhancing the shelf life of siddha drugs is inevitable to achieve theglory and essence of the ancient Siddha system of medicine. Due to the likely poor shelf life of many Siddha drugs, they often fail to perform or fail to gain the acceptance of present generation despite the system having wonderful drugs and magical therapeutic benefits. Findings of the present study clearly show that phenoxy ethanol is a proven preservative for Siddha drugs. Since the raw materials used for making the Siddha drugs are of natural origin (plants, animals and animal products, minerals, metals), the coliform pathogens are the most common organisms that can easily contaminate the Siddha products through the raw materials. The target specificity of phenoxy ethanol against the common pathogenic water borne coliforms such as E.coli, S. aureus, P. aeruginosa assumes greater importance as the phenoxy ethanol can be used as the best preservative for Siddha drugs.
